Current data suggests an association between elevations in interleukin 1 (IL-1)a, IL-1b, and IL-6 and the proliferation of neural progenitor cells (NPCs) following brain injury. A limited amount of work implicates changes in these pro-inflammatory responses with diminished NPC proliferation observed as a function of aging. In the current study, adolescent (21 day-old) and 1 year-old CD-1 male mice were injected with trimethyltin (TMT, 2.3 mg/kg, i.p.) to produce acute apoptosis of hippocampal dentate granule cells. In this model, fewer 5-bromo-2 0 -deoxyuridine (BrdU) + NPC were observed in both naive and injured adult hippocampus as compared to the corresponding number seen in adolescent mice. At 48 h post-TMT, a similar level of neuronal death was observed across ages, yet activated ameboid microglia were observed in the adolescent and hypertrophic process-bearing microglia in the adult. IL-1a mRNA levels were elevated in the adolescent hippocampus; IL-6 mRNA levels were elevated in the adult. In subgranular zone (SGZ) isolated by laser-capture microdissection, IL-1b was detected but not elevated by TMT, IL-1a was elevated at both ages, while IL-6 was elevated only in the adult. Naïve NPCs isolated from the hippocampus expressed transcripts for IL-1R1, IL-6Ra, and gp130 with significantly higher levels of IL-6Ra mRNA in the adult. In vitro, IL-1a (150 pg/ml) stimulated proliferation of adolescent NPCs; IL-6 (10 ng/ml) inhibited proliferation of adolescent and adult NPCs. Microarray analysis of SGZ post-TMT indicated a prominence of IL-1a/IL-1R1 signaling in the adolescent and IL-6/gp130 signaling in the adult. Published by Elsevier Inc.
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Introduction
Adult hippocampal neurogenesis is initiated with the proliferation of neural progenitor cells (NPCs) within the subgranular zone (SGZ) of the dentate gyrus leading to the formation of new dentate granule neurons. Regulation of this process in the normal control brain and following injury occurs via numerous secreted factors such as hormones (Cameron and Gould, 1994) , neurotransmitters (Banasr et al., 2004; Yoshimizu and Chaki, 2004) , growth factors (Aberg et al., 2000; Larsson et al., 2002) , and cytokines (Das and Basu, 2008; Kaneko et al., 2006; Mathieu et al., 2010; Taupin, 2008) . Though not fully understood at this time, regulation of this process through either cellular components such as microglia and astrocytes (Alvarez-Buylla and Lim, 2004) or secreted factors is known to be critical for hippocampal neurogenesis following brain injury, and is thought to contribute to the capacity for ''self-repair" of the dentate granule neurons (Ming and Song, 2005) .
Associated with the regulation of NPCs in the hippocampus following injury is often the concurrent activation of microglia. Microglia serve as the resident immune cells of the brain and upon injury they shift to a reactive phenotype (Davalos et al., 2005; Nimmerjahn et al., 2005) . Upon activation these cells produce pro-inflammatory cytokines including interleukin-1b (IL-1b), interleukin-1a (IL-1a), and interleukin-6 (IL-6) (Mrak and Griffin, 2005) . Overall, the literature indicates IL-1b, IL-1a, and IL-6 adversely affects neurogenesis by altering proliferation, survival, differentiation, and functional aspects of NPCs (Ajmone-Cat et al., 2010; Das and Basu, 2008; Mathieu et al., 2010) . Recent studies examining the specificity of these effects on NPC proliferation support the critical modulatory effects of neuroinflammation (Monje et al., 2003) and targeted effects of IL-1 and IL-6 signaling (Monje et al., 2003; Spulber et al., 2008) . Upon activation of microglia by lipopolysaccharide (LPS) to release pro-inflammatory cytokines, a direct inhibition of NPC proliferation has been observed (Cacci et al., 2005; Monje et al., 2003) . In addition, this inhibition is associated with an enhanced differentiation of NPC to the glial lineage.
